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Abstract. —Adult Symphyta richness and abundance were studied using data collected

from 36 Malaise traps in the Monongahela National Forest. Pocahontas County. West

Virginia, and in the George Washington National Forest. Augusta County, Virginia. A
total of 8.884 adults representing 155 species in 49 genera and 8 families were collected.

Diversity estimators suggest that approximately 81% of the actual species present on the

two forests were sampled over five years (1995-1999). Fifty percent of all adults (4,481)

were Acordiilecera dorsalis Say (Pergidae). The next most abundant species were Pris-

tiphora biinksi Marlatt (Tenthredinidae) (12.8%), Pachynematiis comiger (Norton) (Ten-

thredinidae) (4%), Pracharactus rudis (Norton) (Tenthredinidae) (3%), and Taxomis pal-

lipes (Say) (Tenthredinidae) (2%). Larval symphytan richness and abundance were deter-

mined by foliage collections from Quercus spp., Ccirya spp., and Acer spp. Symphytan

larvae from foliage numbered 11,621 specimens representing eight genera. Sixty-three

percent of all larvae (7,373) were Acordidecera spp. The next most abundant genus was

Periclista (2,328) which accounted for 20% of the total larvae. Differences in species

richness and abundance of both adults and larvae occurred between forests and between

years.
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Symphyta are an important and abundant Symphyta associated with forest ecosys-

part of the insect fauna in hardwood forests, terns. Malaise traps commonly sample adult

The adults are pollinators (Goulet 1996) sawflies, but have seldom been used to as-

and the larvae of at least two species have sess sawfly community composition,

been responsible for heavy defoliation of Though Symphyta comprised the bulk of

oaks (Eidt and Nichols 1970. Matuzewski the Hymenoptera collected by Malaise traps

and Ward 1977. Hutchinson 1998). Much in one New York survey (Matthews and

attention has been given to the conifer-feed- Matthews 1970), the focus was not Sym-

ing Symphyta: however, little is known phyta. so the researchers gave no details

about the richness or abundance of the about the species captured or their abun-

Symphyta that feed on hardwoods and other dance. Similarly, a study comparing the ef-
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Fig. 1. Location ot study plots in the George Washington National Forest and Monongahela National Forest.

fectiveness of different type.s of Malaise

traps also mentioned Symphyta (Darling

and Packer 1988), but they gave no infor-

mation regarding richness or abundance in

their predi)minantly oak setting. Other sur-

veys have been conducted in urban envi-

ronments (Smith and Barrows 1987) or

have focused on a single genus (Smith

1991). The purposes of this study were to

use Malaise traps for adults and foliage col-

lections for larvae to determine which saw-

fly species are present in oak-dominated

forests, measure their relative adult abun-

dances, and document their adult seasonal

occun-ences.

Materials and Methods

This study was part of a long-term anal-

ysis of nontarget effects of Bacillus tliiirin-

giensis variety kurstaki and Gypchek®
when used to suppress Lymontria dispor

(L.) (Lymantriidae). Eighteen 200-ha study

plots were established in gypsy moth sus-

ceptible, oak-dominated forests. Plots one

through nine were located in the Deerheld

Ranger District of the Georsze Washington

National Forest (GWNF), Augusta County,

Virginia (Fig. 1 ). The GWNFplots range in

elevation from 586 to 791 m and are locat-

ed in a xeric forest of mixed oak and pine.

Plots 10 through 18 were located in both

the southern Greenbrier Ranger District and

the Marlinton Ranger District of the Mo-
nongahela National Forest (MNP), Poca-

hontas County, West Virginia (Fig. 1). The

MNFplots range in elevation from 860 to

1,070 m and are more mesic than the

GWNFplots (Butler and Strazanac 2000).

These forests were selected for study in

1994 because they contained a high per-

centage of gypsy moth-preferred heists and

were located ahead of the leading edge of

gypsy inost movement. Each 200-ha plot

contained a 30-ha subplot within which

were two sites, one located on a ridge and

the other in a valley or near a stream.

Sampling adult Symphyta was done us-

ing Townes-style Malaise traps (Townes

1962). Each trap was designated by both

plot number and lower or upper site. Two
Malaise traps were operated per plot, one

on each site for a total of 36 traps for the
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Study. Each trap was oriented on the plot

so that its spine ran east-west. Each Malaise

head contained a jar with 175 ml of 109c

ethanol and was collected on the same day

each week and replaced with a fresh jar of

ethanol. Sampling was for 15 weeks from

early May through mid-August for five

years. In the laboratory, sawflies were sep-

arated from other insects. Specimens were

mounted and identified by DRS.
For larvae, five foliage samples per plot

were taken each of 15 weeks from the low-

er and middle forest canopy using alumi-

num pruning poles with large plastic catch

bags. Foliage samples were taken well

\\ ithin the boundaries of each plot, but just

outside the bourdary of each subplot. One
sample consisted of 21 branch-tip clippings

from any species of maple (Acer spp.) ex-

cept striped maple. The second sample con-

sisted of 15 branch-tip clippings of any spe-

cies of hickory {Caiyo spp.). The final three

samples each consisted of 21 clippings of

oak and contained either members of the

red oak group (including scarlet oak (Qiier-

ciis coccinea Muenchh.), black oak {Q. ve-

lutina Lam.), and red oak (Q. rubra L.)]: or

the white oak group [chestnut oak (Q. pri-

iiiis L.); or white oak (Q. albo L.)]. The

foliage samples were taken to the labora-

tory and stored in a walk-in cooler until the

arthropods could be removed from the fo-

liage by hand during the following two

days. All symphytan larvae were removed

from the foliage and preserved in 709^ al-

cohol for identification. Specimens were

identified by DRS and RB.

Voucher specimens of adults and lar\ ae

are deposited in the National Museum of

Natural History, Smithsonian histitution.

Washington, DC, and the West Virginia

L'ni\ersity Arthropod Collection, Morgan-

town, WV.

Results

Malaise samples provided a wealth of in-

formation about adult symphytan richness,

abundance, and seasonal occurrence in a

hardwood forest. Data were analvzed usint;

the Estimates 5 program (Colwell 1997).

Diversity estimators produced a fairly nar-

row range of species estimates for both for-

ests combined and each forest individually.

The bootstrap estimations were at the low

end of the range for both forests combined

and each forest separately. For example,

bootstrap estimated that both forests com-

bined may have 174 species. The high end

of the range was determined by second or-

der jackknife, which estimated 214 species

for both forests (Table 1). The Chao 2 and

ICE estimators produced moderate esti-

mates (191 and 192, respectively) and may
be more realistic for this data set. These two

estimators suggest that approximately 81%
of the actual species present on the two for-

ests were sampled over five years. Species

accumulation curves and weekly richness

were plotted for the combined forests (Fig.

2), the GWNF(Fig. 3), and the MNF(Fig.

4).

The number of adult specimens captured

over five years was 8,884 with 155 species

identified: 104 from the GWNFand 127

from the MNF(Table 2). These adults rep-

resent eight families, with most species

Tenthredinidae (121), followed by Pamphi-

liidae (14). Argidae (7), Pergidae (4), Ce-

phidae (3), Xiphydriidae (3), and Xyelidae

(2). Pergids were the most abundant with

4,529 individuals, 4,481 being Acorditle-

cera dorsalis Say. Tenthredinid total abun-

dance was 4,240. followed by Xyelidae

(33), Argidae (31), Pamphiliidae (28).

Xiphydriidae (15), Cephidae (7), and Di-

prionidae ( 1 ). Pergids made up 59% of the

abundance in the GWNF, but only 4% of

the species richness. In the MNF, pergids

made up 38.6% of abundance and account-

ed for 3% of the richness. However, the ten-

thredinids collected in the GWNFcom-

prised 76% of the richness and 39.9% of

the abundance. MNFtenthredinids account-

ed for 81% of richness and 59.7% of abun-

dance. The more abundant species follow-

ing A. dorsalis were Prisriphora baiiksi

Marlatt, Pachynematus corniger (Norton),

ParacharactKs rudis (Norton). Ta.xoniis
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Figs. 2-3. Species accumulation curves. 2 (Top), Combined George Washington and Monongahcla national

forests for \5 weeks each year from 1995-1999. 3 (Bottom), George Washington National Forest for 13 weeks

each year from 1993-1999.

pill li pes (Say), Aneuginenus jiavipes (Nor-

ton), Taxoniis pallidicornis (Norton). Ne-

iiuitiis radialis Smith, Taxoims nifociiictiis

(Norton), and Ametastegia pulchella (Roh-

wer). All of these species were taken from

both forests, though not in the same order

of abundance (Table 3). Although species

richness was high, as measured by the 155

species of Symphyta caught in the forests.

87 were represented by five or fewer spec-

imens (Table 4).

Many species were collected from only

one of the two forests. Twenty-eight species

were found exclusively in the GWNF.Fam-

ilies which contained species unique to

GWNFwere Argidae (3), Cephidae ( I ), Di-

prionidae (1), Pamphiliidae (5), and Ten-

thredinidae (18). Fifty-one species were
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Table \. Species richness estimates using several

diversity estimators for the George Washington Na-

tional Forest (GWNF), Monongahela National Forest

(MNF), and both combined.

Mclhcl
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Table 3. The ten more abundant species of adult Symphyta sampled from 1995 through 1999 in the George

Washington National Forest (GWNF) and Monongahela National Forest (MNF).

GWNF
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(Say), Sterictiphora serolino Smith, and Ja-

nus abbreviatus (Say), have hosts such as

morning glory, Ipomoea purpurea (L.)

Roth, black cherry, Prunus serotina Ehrh.,

and Sali.x and white poplar. Popuhis alba

L., respectively, which are uncommon in

both forests. Alternatively, species such as

Acordulecera dorsalis. whose hosts domi-

nate the forest (Quercus spp. and Carya

spp.), were found in greater abundance.

However, some Symphyta did not fit this

pattern. The host plant for Pristiphora

banksi, Vacciniuin, was not found in great

abundance in the MNFand yet it was the

second most abundant species of Symphyta.

A high diversity of symphytan larvae

was collected even though only five host

plant groups were sampled. These larvae as

a group show considerable variability in

their host plants and can feed on foliage of

larger trees or small groundcover flora such

as grasses, blueberries, ferns, and other

plants. Another factor which limited our

larval diversity is that only foliage from the

middle to lower canopy was sampled. Sym-
phytan larvae on other food plants in the

forest or feeding on upper canopy foliage

were not sampled using this method. The
adult abundance and richness were affected

by seasonal sampling time; the same is true

of the larvae. Assessing population fluctu-

ations and abundances is limited since our

sampling period was only 15 weeks from

early May through mid-August. Some sym-

phytan larvae are present before, or after

this period, or both. Seasonal population

changes over the five-year period could be

responsible for overestimated and underes-

timated abundances when comparing sam-

ples to predict species diversity. Larval

feeding habits may have been a factor. For

instance, Acordulecera larvae were espe-

cially problematic because they were in the

only genus sampled that existed in large

gregarious clusters. A single sample can

contain hundreds of larvae.

As with other species rich taxa, Symphy-
ta diversity plays an important role in the

forests. They are likely also important in

Table 3. Weekly number of adult Symphyta col-

lected by Malaise trap.s from 1995 through 1999 in

both the George Washington National Forest and Mo-
nongahela National Forest.

\ear
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